As the second most common cancer in men, prostate cancer accounts for 12.5% of cancer burden in developed nations. 1 In comparison with other malignancies, prostate cancer is often slow and progressive in nature and, although it is associated with high survival rates, 1 many men face long-term reductions in physical and mental health-related quality of life. 2 For this reason, improving general health and overall quality of life is becoming an increasingly important aim in prostate cancer research. 3 Targeting health literacy can be an effective way to empower people with chronic health conditions to achieve better health 4 and could potentially be an effective tool in improving quality of life for men with prostate cancer.
| Measuring health literacy in men with prostate cancer
According to the WHO definition, "health literacy" refers to "the cognitive and social skills which determine the motivation and ability of individuals to gain access to, use and understand information, in ways which promote and maintain good health". 5 Most measures of health literacy, however, reflect only unidimensional definitions of health literacy; focusing solely on reading, comprehension, or numeracy skills. 6 The Health Literacy Questionnaire (HLQ) was developed as a comprehensive multidimensional measure of health literacy, composed of nine conceptually different factors including feeling understood and supported by health care providers, having sufficient information to manage health, active health management, social support for health, appraisal of health information, ability to actively engage with health care providers, ability to navigate health care systems, ability to find good health information, and understanding of health information. 7 The HLQ has been applied and tested in a variety of health contexts and populations. [7] [8] [9] [10] [11] As the instrument developers suggest, the appropriateness of a tool for any particular setting can vary, and it is important to validate the data the HLQ generates in each specific context before interpreting findings based upon it. 7, 12 To date, the HLQ has not been tested in a sample of men with prostate cancer.
Given the HLQ's established psychometric properties and associations with health outcomes in various chronic disease cohorts and settings, 7,9-11,13,14 we expect that it would demonstrate similar function in a prostate cancer population.
| Health literacy and mental and physical healthrelated quality of life
The unique challenges experienced by men with prostate cancer place immense strain on their physical and emotional well-being . 15, 16 Treatments including surgery, radiation therapy, and hormone therapy often result in side effects that impair urinary, bowel, and sexual functioning, not only causing pain and discomfort, but also negatively impacting social lives and interpersonal relationships. 17 In addition, the slow progression of the disease means that many diagnoses are monitored via long-term active surveillance rather than treated immediately which can lead to enduring uncertainty regarding cancer outcomes and ongoing strain on mental health . 18, 19 Men with prostate cancer often report specific supportive care needs to assist with the management of psychological distress, sexual issues, and enduring symptoms. 20 Evidence shows that health literacy is positively related to health outcomes and health-related quality of life in individuals with chronic disease .21,22 A causal pathway has been conceptualized, whereby health literacy is proposed to lead to better health through access and utilization of health care services, effective engagement with health care providers and ability to manage self-care. 23 Drawing from empirical evidence, researchers present several factors, functioning at both patient and system levels that facilitate optimal health outcomes for individuals. For example, health system navigation, knowledge of condition, communication skills, patient participation in decision making, and adherence to medication are all mechanisms by which health literacy skills are proposed to affect health outcomes. 23, 24 Accordingly, men with proficient health literacy skills ought to be more likely to select and engage effectively with the most appropriate forms of support for their needs, experiencing improved health-related quality of life compared with those who lack these skills.
| Study aims
The multi-dimensional design of the HLQ allows researchers to capture the level of ability and/or skill associated with the specific mechanisms proposed to effect health outcomes described above. Version 2 of the SF-36 was used to measure physical and mental health status. The SF-36 consists of eight subscales reflecting elements of both physical and mental health status and the way in which they affect day-to-day functioning including energy and fatigue, role limitations dues to physical and emotional health, physical pain, emotional well-being, social functioning, and general health. 25 The SF-36
has been widely tested and used extensively as a measure of healthrelated quality of life in prostate cancer cohorts. 26 In the current study, z-scores for each SF-36 subscale were calculated based on each participants' deviance from Australian population means for males aged 64 to 75 and weighted by factor scores-based general Australian population norms. 27 Mental and physical health summary variables were then aggregated and transformed so that they could be directly compared with t-scores (M = 50, SD = 10), representing average mental and physical health levels for healthy men of a similar age.
Cronbach's alphas for the mental (α = 0.82) and physical health (α = 0.90) scales demonstrated excellent internal reliability in the current sample.
| Analysis
Two nine-factor confirmatory models were tested using HLQ data to assess the internal structure in the current sample, one including a higher order overall health literacy factor and one without. Factor analyses were conducted in Mplus Version 8 using full information maximum likelihood estimation technique. The models were highly restricted in that item cross-loadings and correlations amongst residuals were not permitted. RMSEA, CFI, and TLI statistics were used to assess model fit as Chi square tests tend to be over-sensitive to large sample sizes; RMSEA values of <.07 and CFI/TLI values ≥.90
indicate good fit. 28 Cronbach's alpha statistics were calculated to test the internal reliability of each scale. No patterns were evident in missing data analysis. Missing HLQ and SF-36 were imputed with subscale means in cases where <50% items in the subscale were missing.
Where participants had >50% items missing in any one subscale (n = 24), they were excluded from regression analyses in a pairwise manner. Linear regression models conducted in SPSS Version 23 tested the strength of associations between each of the nine HLQ factors and physical and mental health status controlling for age, relationship status, SES, and education, factors that shared variance with both the HLQ and SF-36 subscales in preliminary analyses. To reduce the probability of a Type I error when running multiple analyses, a false discovery rate adjustment was applied to significance values, which adjusts P-values based on the expected proportion of family-wise error from k analyses. 29 Standardized beta weights were plotted and compared for statistically significant differences using a Fisher's r to z transformation for comparing parameter estimates. 7 Chi square comparisons between models with χ 2 (866) = 3181.46, P < 0.0001 and without χ 2 (893) = 3764.76, P < 0.0001 the higher order factor suggested that removing the higher order factor led to significantly better model fit (P < 0.01). As shown in Table 2 , item loadings on each factor were However, high correlations were observed between (6) Active engagement with health providers, (7) Navigating the health care system, (8) Ability to find good health information, and (9) Understanding health information (all rs > 0.75, ps < 0.01). 
| Regression analyses

| DISCUSSION
Findings from the current study provide two key contributions to our understanding of health literacy and health outcomes in men with prostate cancer. Firstly, the HLQ maintains structural stability, internal care providers experiences better health outcomes. 33 Educating and assisting men to seek and engage effectively with appropriate health services might, therefore, facilitate improvements in emotional distress, social connections, and interpersonal relationships so often negatively impacted by a prostate cancer diagnosis. Health literacy skills such as the ability to appraise information and to actively pursue the management of one's own health were not associated with health status in the current study. Self-reliance and avoidance are common barriers to men seeking support for sensitive issues related to prostate cancer (ie, bowel, urinary, and sexual dysfunction), 34 and our findings could potentially support the notion that the autonomy involved in self-care
is not as conducive to improvements in mental health as skills that involve working together effectively with health providers.
Very few domains of the HLQ shared more than a small positive association with physical health-related quality of life. Similar findings were evident in a study using a measure of health literacy based largely on reading ability. 22 In this study, higher scores on the Rapid
Estimate of Adult Literacy in Medicine were associated with mental, but not physical outcomes in (n = 1531) men with prostate cancer.
22
Health literacy skills may not be as important in determining physical
health-related quality of life given that management of physical symptoms (eg, pain and discomfort) tends to be embedded in standard medical care 35 whereas management of emotional symptoms may not be. Thus, improving health literacy skills may not prove to be substantially beneficial in relieving physical symptoms and side effects of prostate cancer and its treatment.
| Clinical implications
Our findings support calls for the assessment of health literacy as a common practice in health care settings 24 as well as an increased focus on the mental and emotional well-being of men with prostate cancer in treatment settings. 36 Several studies have shown that a substantive subgroup of men diagnosed with prostate cancer experience heightened psychological distress that for some persists over the long term. 36, 37 A recent systematic review concluded cognitive behavioral and psycho-educational interventions were effective in improving men's psychosocial outcomes after prostate cancer. 38 Furthermore, patient navigation interventions that provide the knowledge and skills required to engage effectively with health care services have been successful in improving early cancer detection, treatment, and survival .39, 40 The present results also suggest that strategies that empower men with the skills and self-efficacy to seek appropriate support and discuss sensitive issues associated with their experiences following treatment are indicated.
| Study limitations
Although there is some theory to support a casual pathway between health literacy and outcomes, 23, 24 it is plausible that good health actually facilitates one's ability to access and engage effectively with health providers. In reality, it might be that the relationship is cyclical in nature; however, our findings are based on cross-sectional research, and therefore causality cannot be assumed. Although our finding provides a strong basis for further enquiry, longitudinal or experimental FIGURE 1 Scatterplot of standardized beta weights comparing strength of associations between each HLQ factor and mental and physical health work is needed to establish casual pathways between health literacy and health outcomes in men with prostate cancer. The consent rate in the current study was low (23%). Given that capacity to respond to surveys is potentially higher for those with better health and more likely if patients are willing to engage with health service and information, we advise caution when generalizing the associations reported here due to potential selection bias. Nevertheless, distributions in the current study indicate participants with a comprehensive range of scores on health literacy and health status variables were captured.
| CONCLUSION
The current study provides psychometrically robust evidence in support of the HLQ as a measure of health literacy in men with prostate cancer. Several specific subscales may be particularly useful in predicting mental health-related quality of life, and this may be helpful both in identifying those men that may need more in-depth intervention and support as well as guiding the development of such interventions. Although further research is required to establish causality, interventions that aim to improve skills in connecting and effectively communicating with health care services and providers might lead to better mental health outcomes for men with prostate cancer.
